Abstract Student engagement is an important contributor to school success, yet high school students routinely describe themselves as disengaged. Identifying factors that alter (increase) engagement is a key aspect of improving support for student achievement. This study investigated students' perceptions of autonomy, teacher connection, and academic competence as predictors of changes in student engagement within the classroom from the start to the end of a course. Participants were 578 (58% female) diverse (67.8% White, 25.2% African American, 5.1% Hispanic, 1.2% Asian American) high school students from 34 classrooms who provided questionnaire data both at the start and the end of a single course. Novel results from a cross-lagged model demonstrated that students who perceived their classrooms as allowing and encouraging their own autonomy in the first few weeks increased their engagement throughout the course, rather than the typical decline in engagement that was demonstrated by students in other classrooms. This finding is unique in that it extended to both students' perceptions of engagement and observations of student engagement, suggesting a fairly robust pattern. The pertinence of this finding to adolescent developmental needs and its relationship to educational practice is discussed.
Introduction
One alarmingly consistent finding in educational research is that student engagement in the classroom declines markedly within secondary classrooms from the start of the year to the end of the year (Marks 2000; Skinner et al. 2008) , and is at its lowest in high school classrooms (Martin 2009 ). By high school, about half of students are chronically disengaged from school (Steinberg et al. 1996) . This is particularly troubling in light of research highlighting the negative correlates of a lack of school engagement. Lower levels of student engagement are associated with a variety of indices of academic struggles including lower school grades (Goodenow 1993) , lower scores on standardized achievement tests (Roderick and Engle 2001; Willingham et al. 2002) , and higher rates of dropout (Croninger and Lee 2001) . Conversely, adolescents reporting higher school engagement also tend to have more positive peer and parent relationships (Murray 2009; Van Ryzin et al. 2009 ) and engage in fewer delinquent activities (O'Farrell and Morrison 2003) . Clearly, student engagement is a marker for healthy adjustment in adolescence and a precursor to attainment and performance in achievement and social domains. Sadly, recent research suggests disengagement is the norm, perhaps because recent standards-based reforms have resulted in a more narrow and constrained classroom which may often restrict the needs of a developing adolescent (Deci 2009; Olsen and Sexton 2008) . The current study highlights an understudied contributor to student engagement in secondary schools, namely students' perceptions of their teacher and the classroom environment, to better understand what drives engagement, or lack thereof, in the classroom.
Self-Determination Theory
Student engagement does not exist in a vacuum; rather it is likely influenced by the interplay of adolescent developmental goals and the context of the high school classroom. Self-determination theory provides a useful framework to conceptualize fundamental adolescent needs in that it identifies three needs that form the basis for an individual's self-motivation and well-being (Ryan and Deci 2000) . These needs include competence, relatedness/connection, and autonomy (Reis et al. 2000) . The need for competence is satisfied by the feeling that one can successfully produce desired effects and outcomes. The need for relatedness is derived from the experience of feeling close and connected to others one considers significant. The need for autonomy involves the perception that one's activities and environment are matched and endorsed with the self. The extent to which these needs are met for an individual relates directly to that individual's sense of well-being (Ryan and Deci 2000) . While these needs apply to developmental writ, they may be particularly relevant to adolescents' perceptions of their classroom (Eccles 2004) .
Each of the three needs outlined in self-determination theory have been linked to various indicators of achievement and adolescent adjustment. Competence beliefs are associated with greater achievement (Chouinard et al. 2007; Denissen et al. 2007) , such that individuals who believe they are capable of performing well in a particular subject tend to achieve success. A sense of relatedness and teacher connection is also linked to better adjustment. Evidence suggests that school environments that foster perceptions of connection, particularly in the form of teacher support, are associated with students displaying greater emotional competence (Hoge et al. 1990; Roeser et al. 1998) . Conversely, declines among middle school students in perceptions of teacher support have been linked with increases in depressive symptoms and behavioral problems (Way et al. 2007 ). Finally, environments that support autonomy are associated with increases in motivation (Grouzet et al. 2004 ) and greater psychological adjustment (Deci et al. 2001; Ratelle et al. 2004) . Indeed, some have argued that the encouragement of autonomy may be the most salient developmental context for adolescent growth (McElhaney et al. 2009 ). Thus, there is reason to expect that autonomy is particularly important for understanding engagement in the classroom.
Given the evidence suggesting that engagement serves as a critical marker for healthy adjustment in adolescence (Staff et al. 2010; Van Ryzin et al. 2009) , it is surprising that little is known about the predictors of change in engagement. In other words, little is known about what increases student engagement in the classroom across the school year. The few studies that have addressed whether students' perceptions are related to student-reported engagement suggest that student autonomy, in particular, is linked with student engagement (Deci et al. 1989; Hardre and Reeve 2003; Vallerand et al. 1997) . It also may be important to consider potential sex differences in the study of engagement. There is some evidence that girls are more likely to show higher levels of overall school motivation and satisfaction (Goodenow 1993; Fredricks et al. 2004 ), although there is evidence that sex does not moderate associations with engagement (Finn 1993; Wigfield et al. 2006 ).
Yet, these studies did not address how students' perceptions relate to changes in engagement nor did they use measures from multiple sources (e.g., observer reports of engagement among adolescents). A focus on predictors of change in student levels of engagement (as opposed to simply examining cross-sectional correlates) is critical to ruling out some alternative causal hypotheses (e.g., that associations of the two constructs exist only because engagement is changing students' perceptions, rather than the reverse). One study that did look at changes in studentreported engagement among middle school students found that perceptions of autonomy were particularly influential (Skinner et al. 2008) , although their analyses failed to consider the possibility of an engagement to perceptions link. The current study will help address this gap by examining bidirectional predictions between students' perceptions and both student-reported engagement and observed engagement across an academic year in high school classrooms.
Measuring Engagement
There is considerable debate over how to best measure the multidimensional construct of student engagement (Fredricks et al. 2004 ). This debate centers around the fact that the construct of student engagement encompasses many different markers including behavioral markers such as time spent on work, emotional markers such as interest and enthusiasm for schoolwork, and the extent to which students persist in the face of challenging tasks by using effort and problem-solving skills (Appleton et al. 2008; Klem and Connell 2004) . Researchers disagree on how best to capture the internal workings of engagement, which may involve emotions and cognitions that are difficult to capture, yet they agree that the end product is the behavior a student endorses by either reporting that they are involved in schoolwork and engaged in a course or by actually physically demonstrating engagement through eye contact and verbal involvement (Appleton et al. 2008) .
It is important to note, however, that these studies are all based on adolescent reports of engagement rather than observations of actual behavioral indicators of engagement. While the research literature on observed engagement in secondary classrooms is sparse, there is evidence that observed behavioral engagement is strongly related to academic success in much the same way as studentreported engagement Marks 2000) . Self-determination theory has been tested largely with student-reported engagement measures, mainly because most researchers assume that students themselves are the only source of information about their engagement in tasks and activities (Marks 2000) . This view, however, is limited in that the engagement as observed in a classroom is a direct result of attention and effort on the part of the students, and not subject to influence by self-report biases.
Due to the complicated nature of measuring engagement, measures that tap engagement may be more reliable at the end of a course than at the beginning. The reason students' perceptions of engagement in particular are likely to be more reliable at the end of a course is because students are more likely to base their reports on expectations concerning engagement at the start of the course, while more likely to report on experiences at the end of a course (Appleton et al. 2008) . Thus, at the classroom-level, by the end of a course a teacher who promotes engagement through interesting and relevant classroom activities is more likely to have students who report on these experiences. Studies that have used student and teacher reports of engagement have indeed found stronger correlations at the end of a course than at the beginning (Kindermann et al. 1996; Wood et al. 2006) . Although not previously studied, it is likely that student-reported and observed engagement would be more closely aligned at the end of a course than at the beginning. In order to truly capture change in student engagement and test this possibility, it is important to both gather measures at the beginning and the end of a course and to collect measures of engagement from multiple sources.
The Current Study
The current study examines the extent to which high school students' perceptions about academic competence, teacher connection, and autonomy are associated with studentreported and observed engagement across the school year. The analyses were undertaken to accomplish two goals. The first goal is to determine the associations between perceived and observed measures of student engagement, as well as the extent to which student-reported perceptions about the teacher and the classroom are related to each measure of engagement concurrently. Correlations at the start of the course and at the end of the course were utilized to examine the hypothesis that the two measures of engagement will be more closely aligned at the end of a class than at the beginning, as will the associations between students' perceptions about the classroom and both measures of engagement.
The second goal of the study is to determine the extent to which teacher supports for competence, connection, and autonomy within the classroom environment, as perceived by students at the start of an academic year, predict changes in student-reported engagement and observed engagement across the year. Cross-lagged models were utilized to examine the counter hypothesis that engagement at the start of the class might lead to changes in the students' perceptions. It is hypothesized that the strongest predictor of change in engagement will be adolescents' perceptions about autonomy within the classroom, as adolescents are particularly prone to seek out and thrive in environments where they are afforded structured autonomy to apply their knowledge (Allen et al. 1994; Skinner et al. 2008) , and thus should exhibit increased engagement in environments that afford autonomy (Smith et al. 2010 ), although other dimensions from self-determination theory (e.g., teacher connection and academic competence) are also examined.
Method

Participants
A total of 34 (n = 18 female teachers; n = 16 male teachers) high school classrooms with 578 (n = 323 males; n = 255 females) students were included in this study (M students per course = 17.0). These classrooms were drawn from four schools in Virginia. Teachers had an average of 7.5 years of teaching experience. The students in these classrooms ranged from 9th to 12th grade (M = 10.24, SD = 0.88) and were diverse (67.8% White, 25.2% African American, 5.1% Hispanic, 1.2% Asian American), with 39.75% (SD = 26.54%) qualifying for a free and reduced lunch. Of the 34 study courses utilized in this study, 52.94% (n = 18) contained language arts/social studies content and 47.06% (n = 16) contained math/science content.
Procedure
Data collection for the current study occurred at the beginning of the course and again near the end of the course. Teachers received modest monetary compensation for their efforts along with professional development credits from their district. Each participating classroom also was provided a small amount of money for each student assessment period so the teacher could buy a gift (e.g., pizza party) for the students. Teachers voluntarily provided written consent and all study procedures were approved by a university institutional review board. After a teacher had consented and chosen a study class, the parents of students in that study class were asked to provide consent for their child's participation and each student was asked to provide their assent. Over 75% of possible students across classrooms agreed to participate in the study.
Students who agreed to participate in each course completed questionnaires once at the beginning of the course (Time 1) and once at the end of the course (Time 2) about their behaviors and their perceptions of the classroom. Teachers distributed questionnaires during class time and asked students to record their responses on a scantron form. Teachers instructed students that responses would be kept confidential from the teacher, and the students themselves deposited their completed scantrons into a prepaid mailer and sealed it. For all teachers, the Time 1 videotape and student questionnaires were sent in approximately 1 month after the study course had begun, and the Time 2 videotape and student questionnaires were sent in with approximately 3 weeks from the end of the course. Teachers included in this study were drawn from an experimental teacher intervention study (My Teaching Partner-Secondary; Allen et al. 2011 ) in which they were randomly assigned to a professional development intervention or a business-as-usual control group. As teachers from both groups are used in this analysis, an experimental group control variable was included in the analyses (1 = control; 2 = intervention).
Measures
Observed Student Engagement
This variable was measured by observer ratings of student engagement within the classroom. Teachers videotaped their course once within the first several weeks at the start of their study course and once more in the last few weeks of their study course. A team of upper-level undergraduate and graduate students were trained in a 2-day workshop on the Classroom Assessment Scoring System-Secondary (CLASS-S; Pianta and Hamre 2009). Each coder was required to complete a reliability test subsequent to the training in which they watched five segments and needed to be within one point of the master-codes on 80% of their scores (coder average for this study = 89%). Additionally, coders met with master coders regularly to watch and code a calibration clip and discuss the codes. Teachers were asked to provide 40 min of instructional time and this was split into two 20-min segments for coding. Each 20-min segment was coded by two separate coders for a total of four coders per tape. These codes were then averaged to create one overall code for each observation point in order to maximize reliability of the score (Raudenbush 2008). The Student Engagement dimension was included in this analysis. The scale for these codes ranges from 1 to 7. Coders rate overall classroom engagement by coding for the average engagement of students in the classroom. Scores in the low range (1 or 2) were assigned to segments in which the students were observed to be consistently disengaged or distracted. Scores in the mid range (3, 4, or 5) were assigned to segments in which most of the students were observed to be passively engaged. Scores in the high range (6 or 7) assigned to segments in which most of the students were actively engaged in the lesson. Active engagement was evidenced by students asking questions, volunteering information, participation in activities, and few indications of off-task behavior. Inter-rater reliability was moderate-to-good (ICC = .69) based on Cicchetti and Sparrow's (1981) standards for interpreting ICCs.
Student Reported Engagement
Student-reported engagement included 6 items (e.g., I try hard to do well in this class) taken from Patterns of Adapted Learning Scale (Midgley et al. 2000) , describing the extent to which the student felt involved and invested in the course. Items ranged on a scale from 1 (Not at all true) to 5 (Very true). Internal reliability was good at both time points (a = .80 to .89). Perceptions were aggregated to the classroom level in order to capture the average adolescent's report of engagement within the course.
Academic Competence
Academic competence included 13 items (e.g., I'm certain I can master the skills taught in this class this year) adapted from academic efficacy and master motivation scales (Midgley et al. 2000) , describing whether each student was confident in their abilities to do well in the study course. Items ranged on a scale from 1 (Not at all true) to 5 (Very true). Internal reliability was good at both time points (a = .83 to .84). Perceptions were aggregated to the classroom level in order to capture the average adolescent's perception of academic competence within the course.
Adolescent Autonomy
Adolescent autonomy included 18 items (e.g., Students often feel like they get to help lead the class; Students often get choices about how to do project or assignments) describing the extent to which each student perceived the study course structure as allowing for autonomy and the content as being relevant. Items ranged on a scale from 1 (Not at all true) to 5 (Very true). Internal reliability was good at both time points (a = .84 to .86). Perceptions were aggregated to the classroom level in order to capture the average adolescent's perception of autonomy within the class.
Teacher Connection
Teacher Connection included 5 items (e.g., This teacher really cares about me) adapted from a Teacher Affection scale (Skinner and Belmont 1993) and a Teacher-StudentRelationship Scale (Roeser et al. 1996) , describing the extent to which each student felt as if they had a positive and close relationship with their teacher. Items ranged on a scale from 1 (Not at all true) to 5 (Very true). Internal reliability was adequate at both time points (a = .76 to .77). Perceptions were aggregated to the classroom level in order to capture the average adolescent's perception of teacher connection within the class.
Plan of Analysis
Analyses were conducted to examine the associations between students' perceptions of autonomy, competence, and connection with both observed and student-reported engagement. An initial analysis looks at associations between these measures both at the start of a course (Time 1) and at the end of a course (Time 2) to determine if associations are similar or different. The main analysis uses a cross-lagged model to assess which student perception scale was the best predictor of change in engagement from Time 1 to Time 2. In these analyses, two separate two timepoint cross-lagged models, which offer the advantage of inferring causal associations in data from longitudinal designs (Curran 2000; Kenny 1975) , were conducted to examine the associations between autonomy, competence, and connection to change in student engagement throughout the year (see Figs. 1, 2) .
Students' perceptions were aggregated to the classroom level in order to capture the average adolescent's perception within the class. Aggregated student-report scales were needed to parallel the classroom-level observed engagement scale which yields an overall score for the engagement of the average student in a classroom. The prediction of interest was whether students' perceptions at Time 1 would predict changes in student engagement; however, paths were also included from engagement at Time 1 predicting changes in students' perceptions to rule out the possibility of bidirectionality. Perceptions of autonomy, competence, and connection were included in the same models to allow conclusions about the importance of each for predicting engagement. Both the intervention status of the classroom (1 = Yes, 2 = No) and gender balance of the classroom (% of females) were included as control variables. These analyses were conducted with MPlus (Version 6; Muthén and Muthén 2010). There was no missing data for observations of engagement at either time point, but 2 classrooms were missing student perception data at Time 1 and 4 classrooms were missing student perception data at Time 2. This missing data was handled using Full Information Maximum Likelihood (FIML; Arbuckle 1996) . .17 .00 Fig. 1 Predicting changes in observed student engagement across the year from students' perceptions at the start of the class. *p \ .05; **p \ .01. Associations among variables at the start of the class were included in the analyses but are not listed here. Please see Table 2 for an estimate of those associations .01 .12 -.09 Fig. 2 Predicting changes in student-reported engagement across the year from student perceptions at the start of the class. *p \ .05; **p \ .01. Associations among variables at the start of the class were included in the analyses but are not listed here. Please see Table 2 for an estimate of those associations J Youth Adolescence (2012) 41:245-255 249
Results Table 1 presents the means and standard deviations for each of the variables included in the study at both the start (Time 1) and the end (Time 2) of the course. There was an overall decrease in both types of engagement and two of the three aspects of students' perceptions over the study period, and students' perceptions of teacher connection was the only variable to increase from Time 1 to Time 2. However, these changes were not statistically significant.
Associations at the Start of a Course Versus the End of a Course Table 2 presents intercorrelations among the study variables both Time 1 and Time 2. At Time 1, only perceptions about teacher connection were associated with studentreported engagement (r = .54; p \ .001). At Time 2, observed engagement was associated with student-reported engagement (r = .39; p = .01), representing a significant change from the same association at Time 1 (r = -.18), z = 2.22, p = .03. This suggests that these two measures of student engagement became more closely aligned throughout the course of the year. Additionally, at Time 2 observed engagement was associated with perceptions about adolescent autonomy (r = .55, p \ .001), representing a significant change from the same association at Time 1 (r = .00), z = 2.31, p = .02.
Cross-Lagged Models Predicting Change in Student Engagement
As mentioned prior, both intervention status of the classroom and gender balance of the classroom were included as control variables. Neither variable moderated the associations between students' perceptions and change in engagement, and thus will not be discussed further.
Predicting Change in Observed Engagement Within the Classroom
The following are results from cross-lagged analyses predicting the observed engagement of students. The model included all three student perception scales as predictors of change in observed engagement from Time 1 to Time 2 (see Fig. 1 ). The inclusion of the three student-perception scales resulted in a significant amount of extra variance explained in the outcome (DR 2 = .06). As is indicated in both Table 2 and Fig. 1 , there were no significant associations with observed student engagement at Time 1. However, more positive classroom-level students' perceptions of adolescent autonomy predicted increases in observed engagement across the year (b = .27, p = .04). Neither student-reported competence nor connection predicted changes in the observed engagement of students. Further, observed engagement at Time 1 did not predict changes in any of the three student perception scales.
Predicting Change in Student-reported Engagement Within the Classroom
The second set of cross-lagged models was conducted predicting student-reported engagement in classroom activities and material. The model included all three student perception scales as predictors of change in studentreported engagement from Time 1 to Time 2 (see Fig. 2 ). The inclusion of the three student-perception scales resulted in a significant amount of extra variance explained in the outcome (DR 2 = .08). As is indicated in both Table 2 and Fig. 2 , only perceptions about teacher connection were significantly associated with student-reported engagement at Time 1. Figure 2 further shows that higher classroomlevel students' perceptions about adolescent autonomy at Time 1 predicted increases in student-reported engagement across the year (b = .32, p = .02). Neither student-reported competence nor connection predicted changes in student-reported engagement. Student-reported engagement at Time 1 did not predict changes in any of the three student perception scales.
Discussion
This study presents steps towards better understanding the important dynamics of student engagement in high school classrooms. Studies have consistently identified decreasing engagement as a major issue among high school students (Marks 2000) , but this study provides preliminary evidence that this decline can be avoided. To this end, the major goal of the study was to determine the extent to which supports for competence, connection, and autonomy within the classroom environment, as perceived by students at the start of an academic year, predicted changes in student-reported engagement and observed engagement across the year. As was hypothesized, the strongest predictor of change in both observed and student-reported engagement was adolescents' perceptions about autonomy within the classroom. This finding is supported by developmental literature suggesting that adolescents are most likely to succeed and engage in environments that allow for structured autonomy with which to apply their knowledge (Allen et al. 1994; Smith et al. 2010 ). This study is unique as it examines features of the classroom that predict changes in both student-reported and observed engagement across the year. The findings from this study suggest that student engagement and autonomy within the classroom are related even though they may not always share strong concurrent associations. This finding echoes previous work based entirely on student self-report with early adolescents, which identified autonomy as a key to understanding changes in student-reported engagement among middle school students (Skinner et al. 2008 ). Unique to this study is the use of observed engagement as an additional outcome. The fact that changes in both student-reported and observed engagement were predicted by classroom-level students' perceptions of autonomy at the start of the course suggests that the stage is set in high school classrooms early in the year for processes that will to some degree impact student engagement throughout the year. This places added importance on the interactions and activities teachers provide their students early in the year, as they may not be able to engage students later in the year if they are unable to provide them with opportunities to experience autonomy early on.
The reason autonomy may be the key to unlocking engagement in high school classrooms is directly tied to the needs of developing adolescents. The autonomy measure in this study included questions about leadership, freedom of choice, and relevancy of the material. These are precisely the fundamental adolescent needs that researchers have identified as key to development and growth (Allen and Land 1999; Steinberg and Silverberg 1986) , when teens are seeking environments outside of the home that allow them to flourish and grow. The extent to which adolescents feel they have some control over their setting allows them to feel more connected to what they are learning. Self-determination theory posits that autonomous environments promote increased engagement through increased cognitive involvement, increased effort, and decreased boredom (Ryan and Deci 2000) . Further, adolescents are keenly attuned to whether or not an environment meets their needs for autonomy (Collins and Laursen 2004) , and will choose to engage or disengage accordingly. This follows from the larger developmental literature, suggesting that achieving autonomy is one of the central markers of healthy adjustment in adolescence (Eccles et al. 1997; Allen et al. 1994) . From these theories, one explanation for the current study's findings is that a classroom environment characterized by autonomy could lead to the internalization/development of autonomous learning and higher motivation, which would then be manifested in engaged behavior on the part of the students.
The inclusion of both observed engagement and studentreported engagement allowed a comparison across methods not provided in previous work. Overall, the results indicate that the two measures of engagement were not at all related at the beginning of the year, but by the end of the year were strongly related. Notably, perceptions of autonomy predicted changes in both types of engagement. The apparent discontinuity between the two measures of engagement early in the course suggests an important methodological issue. It may be the case that student-reports of engagement are more influenced by social desirability and intentions to be engaged at the start of the year, whereas their reports by the end of the year reflect the accumulation of actual experiences of engagement or lack thereof throughout the year (Appleton et al. 2008) . As a result, observed engagement may in some ways be a stronger measure of student engagement at the beginning of the year, as it likely takes students some time to process and realize whether they are or are not being engaged.
These findings point to the importance of social-developmental issues in determining student effort, even in contexts such as the classroom which may seem like a purely academic context. Previous research has highlighted the importance of peers and the influence they can have on an individual's motivation and engagement in school (Kindermann 1993; Van Ryzin et al. 2009) . A student in a supportive learning environment that allows them an opportunity to express curiosity and become involved in the learning process will always fare better and engage more than a student who is subjected to lack of stimulation or a threatening environment. Thus, it is not simply that some students are more motivated than others, but rather that the environment created in a class, which is setup largely by the teacher early in the year, can either allow only the most intrinsically motivated students to flourish or allow all students the chance to express themselves and engage in the material regardless of their ability (Urdan and Schoenfelder 2006) . The findings of the current study highlight that the classroom is best viewed in a broader perspective as both an academic and a social developmental context. It is thus particularly alarming that secondary classrooms so commonly lack elements of autonomy and material is very rarely communicated in terms of relevance to students' lives (Pianta and Allen 2008) . A quick look at Table 1 of this study shows that the average classroom reports their autonomy right at the midpoint of the scale (3 = Somewhat True), which means that most students do not view their classrooms as promoting autonomy. Unfortunately, recent educational reforms often have resulted in curriculum and classroom structures that restrict rather than promote autonomy, only serving to further the disengagement that plagues secondary education (Legault et al. 2006; Deci 2009 ). Finding effective methods to curb adolescent disengagement from school may start with efforts to help teachers place autonomy at the forefront of their teaching.
The lack of findings for two of the self-determination theory needs is somewhat surprising. Neither perceptions concerning competence nor perceptions concerning teacher-student closeness predicted changes in observed or student-reported engagement across the year. This is contrary to previous research in which both have been associated with adolescent well-being (Denissen et al. 2007; Hoge et al. 1990 ). The lack of findings are attributable to two main causes. First, the stability of both studentreported and observed engagement was quite high (.51 and .76, respectively), which limited the leftover variance in the end of year engagement to predict. This lends further support to the conclusion that the association from autonomy is quite strong, as it predicted over and above the stability. Second, the lack of findings is at least partially due to the simultaneous testing of all three needs within the same analysis. The correlations between perceptions of autonomy and both competence and teacher-student closeness were quite strong at the start of the course, so it is likely that including all three as predictors in the same model reduced the magnitude of the associations from competence and teacher-student closeness to engagement.
It is also possible that competence and teacher-student closeness are related more strongly to other outcomes. For instance, teacher-student closeness might be more strongly related to psychosocial outcomes among adolescents (e.g., identification with school); while autonomy may simply be more predictive of involvement in process-oriented tasks such as engagement in classwork. An important next step is to focus on the contexts in which each of the three needs is most indicative of change for adolescents, as this study suggests that autonomy is most important in the context of school engagement.
Two major strengths of this study are the use of multiple measures of engagement and the use of longitudinal data to detect change in engagement. The use of observed engagement as an outcome eliminates one of the weaknesses plaguing previous research in that self-reports have typically been used to measure both predictors and outcomes. The use of observations in this study eliminates the self-report confound as a concern, thus yielding findings that provide strong support for the power of students' perceptions of autonomy within the classroom. The use of longitudinal data also allowed for ruling out the potential bidirectionality of influences. Specifically, the lack of association between engagement at the start of the year and perceptions of autonomy at the end of the year rules out the possibility that engagement drives changes in perceptions. This is important as it points to the uniqueness of the link between perceptions of autonomy and changes in engagement.
It is important to note that the current findings are at the classroom level rather than the individual level. Therefore, the findings speak to the fact that teachers who promote an environment of autonomy early in a class tend to have classrooms in which student engagement will increase throughout the year. This is not to say that individual differences do not play a role. While beyond the scope of this study, it is important to understand how the various characteristics (e.g., grade expectations, problem behavior) a student brings with them into the classroom help to shape their own engagement. Indeed, one key to understanding engagement in school that has yet to be studied is to understand the variability in an adolescent's engagement across different classrooms. The current findings suggest that autonomy is an important construct for understanding some of this variability, but it is certainly not the only one.
Several limitations to this study are worthy of note. First, this study comes from a larger intervention study and thus half the teachers were given a treatment and half the teachers were in a business-as-usual control condition. While the variable coding for condition was included as a control in these analyses, and did not change the pattern of effects, it is not clear to what extent this context may have altered the dynamics of these classrooms. Second, teachers selected the video that they sent in for coding. This likely resulted in not receiving the full range of videos as some teachers may have been reluctant to send in what they considered their worst videos. Given that this would most likely restrict the variability of observations, and thus make it harder to detect results, it may be that some of the effects reported here are only conservative estimates. A design in which teachers are unaware of the lessons to be recorded would solve this limitation. Finally, the design utilized only two assessment points, one at the beginning of a class and one at the end of a class. This was beneficial and allowed for analysis of change in engagement, but in order to truly capture the impact of classroom environments on engagement, more assessment points would be optimal. While these limitations point to some important next steps, this study provides a significant advance to the existing literature on adolescent development.
The above findings point to one important factor, support for students' autonomy, which may help curtail declines in engagement among high school students. This study found that classrooms with students who reported having greater autonomy early in a course had increases in student engagement throughout the year, while classrooms without autonomy exhibited the all-to-common declines in student engagement. This novel finding is not surprising, although it provides an important contribution to adolescent research, as it strengthens the existing argument that adolescents are particularly prone to seek and flourish in environments that offer autonomous interactions. Unfortunately, autonomy is also a key element that is missing from most high school classrooms, and thus it should not be surprising that disengagement is often more common than engagement. The fact that students' perceptions form early in the school year to predict changes in engagement offers compelling evidence that setting an autonomous and supportive classroom environment early in the year can yield great benefits. Joseph P. Allen is currently Director of clinical training and Hugh P. Kelly Professor of Psychology at the University of Virginia. He has done extensive research in the area of adolescent social development, with an emphasis upon using observational techniques to identify the critical facets of adolescents' relationships with others in their social world (both adults and peers). He has also conducted randomized trials of interventions targeting school failure, school dropout, and other social difficulties (e.g., teen pregnancy) among adolescents.
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